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(57) Abstract: A semiconductor device 
includes a plurality of transistor cells 
(T) formed on a semiconductor layer 
(4). P-type rings ( lb) and n-type rings 
( la) of polysilicon are alternately formed 
on an insulating layer (6) outside the 
transistor cells (T) (toward chip edges) 
to form a protective diode (1). The 
protective diode (1) has a ringlike 
gate connection (2) of metal such as 
aluminum on its outermost side, and 
a metallic source connection on its 
innermost side. The protective diode (1 ) 
is connected between gate and source. 
The semiconductor device has a smaller 
chip size and utilizes vacant chip areas 
toward the border to form a protective 
diode that has a sufficiently low series 
resistance and functions satisfactorily. 



WO 01/67520 Al 



lift 



(84) &&mi&t&r. a — n-v/«t#i*<DE, fr, gb>. 2 x¥ 3 — Kstfttsroistii^ouT I*. SWSftJJV* 



(57) 

«S*Dt(6)±t:5P ij u =3>IM(cJ;-2) V >^ttfflpfl(l b)i;nfl5/l( 
1 ajiitf^SCHSit ZtiZ Z. tCi 0, ffiS^'^^-— K( 1 n 

. — #l*HBIffiBtx V-XSe^* s =i ? h t 




PCT/JPOl/01672 



5 &ffi&& 

*$8911±n MOSFET^g^-M/W^-^h^vy^^ (I 
GB T) <D>f — h • V-^HftirtftM^-f F*'gS$n?iio^ 

10 ci:^T-#5*#MIl:It5o 

ITS. *<Dtz&>, V — h • V — K£ffiALTs * 

ay-f K fci\ fztZ. U U 3 >JK*> & ft £ ff — h S*^ y h" © 
20 #H»»tpn8^^$ntjR*fi0S'xt-^* - 

tftait^nsfiijtO^SMO S F E TO — 0fl#EI 9 (a) (CffHIlI^^ 
25 £ n?fc©^&f£Ji (jnl^drS'-VJl'EfcSJi) 2 1 # ^ ^ $ > y ^ jvt&g: 



WO 01/67520 



2 



PCT/JPOl/01672 



2 2 ftmj&gtl, ?(Dtfr 4 m.t$,2 2 CD^JSgPt n + 7B© V— 7,m.t$,2 3 
^JKfift^ii-r V^So Jt^-f fg#2 2 ©M:fc£T>*^©^{Ilic&B-f 

at** 2 1 (Dmmmizf- hmitm2 4 ^it^- hii2 5 
5 icistt e>ns n y$ $ h?i£^LTAift£t;:j;t> v — ^ mm ( v— ^ 

££0 2 7 ifij&f&Zti^ ^i#£fi2 1 a(D*It0*bfi:M h* W > 
iCD^^-f ««2-2 9 (b) {c¥®HIT*^^n^ «fc o C v b ij 

io ^facMjets/w-Mo sfe T#Bj&£ftTv>£o 

Sfcs F pP 3 0 t± % nlffftl 2 1 fctf^-r «ig< 2 2 

fcl^*tlt*fc«fc »3?&J**ixfcpB«l*3 1 ©M££iKlR3 2 ^ /"r !.. 

t#'j ~> u ^ >mt> & * * h tg;t v k 3 3 &&&& km o < 

a) C-y— Mffi;^v K 3 3 ©¥SaBl!8l2li& s ^ £ ti 2> X -5 C *(D? — 
15 hli^ f K 3 3 OJHSli t niBi 3 3 a k p)gf 3 3 b i;*!, SsSfc: 
tT2J$£ ft£ uttiDs npnp nCD^^^it i: LTl^S©niI 3 

3 a#itu££© V— 7 tg^;* ftT ^ 5 0 0 1 0 (b 

) fc<ffffliliKia**^*ix««fc5 FET©y-hGi:v-7SIBCS 

20 tl,^„ HI9t:fct^Ts 3 5a:*"'J^'j3>i)>t,S;5y-hti 

F 3 3 tmmLTMf&Z tlfz A 1 ft £©£«;&»£> ft 3 W > ^ 

iiuM©<fco (*#©#«*• 4" KSBBu # U V =i 6 ft 5 
-Mi^'v K©*Mffl5lcl»tt&ftSflliefc:fto-c^4o ^-MI^ 
25 y K©^S»fc:|ft»&ns«JiT!H:x fiftM^ KBB©£-&®« (p 
n«-&;&iSiCfi£ft#lH]©ft3-C, y-MS/^FOMSS) £3t 



WO 01/67520 



3 



PCT/JP01/01672 



15 < LtiJIIffiffi*^* < r* £ i: «k 5&^WS£:[n]_h£-fr?> ihtf 

* iri ± £ ■& s #* jt © # ^ * & « £ $ « -r 5 ci t t & a o 

20 fgB.8©^ 

**BBa# 6 tt\ «SMO S F E Tfcir©-y--S> «t £fc*tT SttttH 



WO 01/67520 



4 



PCT/JPOl/01672 



*«tw«^ja©jit: u >«t3>^? h -r m# ^ ft ^ matte. 

20 ©JU HI; fete 5=- y 7*©^Mg(5t{±^SJS©^SS8gP^^{S-r 

25 fcCiS, ^©J^fi (pn&£;S|rflfc:itfc©#|q|©£<*x tftb^pn 



WO 01/67520 



« 




PCT/JPOl/01672 



5 



©S >^ ^ h ItSli f> n^^MM^tulBV — ^.IB^T-$> 5 c 1 1 

fifc^tiTO 5 c 1 «t 3^<> :7"©:^M JS IS life £ !3=S-fe;i/© 

20 ^ib-C^ U <J =i >©*gJnJl£^;h,a£# < *I£-r3 Z. h 'ft ft < ft 

«v 7" F«g © £ T © -b ; 1/ IZ 1£ a -T S £ i: A 5 T* t 5 ° 

Hiri3p?gJB* JiVnJglH, #iJi/i;n> N #HR^'Jz3>, IglSffi 
±©^>i;n>#*SS, SiC, iiVS i G e (D^TtiftlzX £>fl£j&<* 
25 k<t, S i C^fe^tiJi, ffiitnttfr'S i© 1/1 OfiSk'J^ 



43 <fc 15 v — ^ IB SI © v ^ -T ti ft — * # — ffc #j t: 



WO 01/67520 



6 



PCT/JPOl/01672 



© M ±S «S C # « L T fS £ O JR K * © W, t> & M * f S £ & ^ fe » * 

io h ^ > v j x^©sfjEAsipj±-r€>o 

15 'Jn£<&!K -y- — v&£T©n&lKffl^V K h LTStlliCfEfflT?) fcft 

E]®©1ffl#&SiiE 
0 1 (a) ~1 (b) *«ia©***«BO— 
20 SMO S F E T©iB*iV¥IB<D»WBn?ft5. 

H 2 fcfc N 0 1 ©HMO S F E T©S5J&0!l&jj*-r»rfflBi WEI 

EI 3 (a) ~3 (e) fci, SI 2 ©#ij©imx*g £|&Bjl f 3 HT- afe 4 o 

EI4ii N Bic^nsw^ — hIEIS£-fe;u©^ — h« 

fii tii b fc^j ©^'— h iBitft^ j; v v — * bb^o * $>->*mtmmm 

25 T- £ 3 „ 

15ii s HI (a) ~1 (b) tgJti5«0*jBfl4Stiai (a 



WO 01/67520 PCT/JP01/01672 

7 

0 7i±s *fBW©flfe©fUS^«*^1-|a 1 (a) h!@I«©Wa8&BJ§0 
5 TjSo 

0 8 (a) ~8 (b) {i s ^a^*- K©g?Sfcj&^ *m®-m(DigkWL 

wm & -ft- b x ft to ti % »■£•© mm * si us f 5 a t- & 5 o 

09 (a) ~9 (b) li, «e#©«»^ K 5> ixfcKSM 

10 0 10 (a) ~ 1 0 (b) {is 0 9 (a) ©««*"-f — KA*H!»e> 

15 o ^^B^fcJ; 2,#^f*^Bt±s HtfO-lKlfSSliMOS 
FE TCD^-y rM-JHSl5©»f®§iBJ0 (01 (b) fflA-AH) 

20 U U =i 6 tis * ©* 'J *> U 3 >fltfc U > ^*>K© p T&Ji 1 b 

tnmmi a t#¥M«3 2£SicBfiSc£tL§ £ i: CJ; Ds «i!^;t- 

s A 1 £:£©&««*»£>& Ds y- httfii^y K fc7&J#<* ft S 

MBS 2 # U * h ^tbs — Sl*l{!J©SC 

25 s &mt0Lfrbl£ZV — XWi»3 1fizi>#i? h^nicfctit), £*— h 



WO 01/67520 




PCT/JPOl/01672 



8 



SuiEoj: a *^bj#p>(±, mmMo s f e tr©y— h • v- 
*£nis h • v-xpatyiT-^'f ;t- K^ii-cDfta^'r F£ 

5 SATSW^rtC, ^<Df — Y ■ V-*lffl©it5!lffitS#*:S < & 3 & 

*©«flfe*JR;fcb»fc:V^i:£iifflbfco t&b%, fiftM*"^ ;T- r* g| 
#K:t)it5iJjaK**Ls £fc*©«ttfc¥#flE0©jfcfc«tt;&:£*tf'L 

10 *«5te^t«lt6-r 5t&fc«ES»M0 S F E T tffelt % d i: * Mffi b fee 

j£-f ^ V :a>IS^©^#&te«aE-$>'g£ (p n@e£-*lRj©:K£ ; p 

ng-&®i:ft*S;frlR!©*£) s -€©<i (p ng^^fit^Ltt^^lRl 
©S£ ; pni^ClS) tj; < mW&Sll Z - i: #fJHJ bfc c 

15 !j<'J >Jtt^©^*B%aiaE-^^©S* (png^flCS^) ii s 

£Ttf ^^|n]©^--etS^-r^ £ £: lit l*&^* s s (png^5fi 

20 < ycDM-mftn^mmznz - tc«fc t> s ^©it^iffi 

£fcs Bt^vr©#|.a»t:«Si^*-l«3 04MLTti> 
x«E18 (a) fc^^Jiii^t, ^yr©*B«5fl|tv— ^E«62 7 a 

^Bfifc^ft^ its V — 7 a$*^ftI©iBtff^^iifcp 
25 x;P3 lf^btgibSU!:, ±m!9Lfrhl3iZ>r— hIH£U3 5 — 
Mffi^^ H hlRl^ftlJBj^-rs d #&<^A\ d©p^i;b3 1© 



WO 01/67520 PCT/JPOl/01672 

9 

0 0 Q/D ( 1 0 0- 1 0 0 0 Q/D) V-X • h fS 

©SB^ffifiiRtts i£Mt?E3 l©g?^|nl©fi£ (H18 (a) #^) £ 
10'0/znu ^ v ymffl<D&$ £ 1 mmx 4 = 4 mm N ttSts R = 
5 10 0 /im/4 mmx 2 0 0 □/□= 5Q (2.5 — 2 5Q) i: & & „ 
-f&;b*>, 08 (b) fc*iSffiigi&EI#7j*;3fftS <fc-5fc N &#[R = 5Q 
S£#iS^JfcfiEil*«**tfcl»i6fc:«tSo u©ttIf§ft®iiS:±lf^ 

fc^tiis umv^*— Y<D-7h>-z y^y&vi&mu* 1 o Qget 

*3EB8K: J:S«Blf K 1 0 1 (b) (c V— Y WIB. 2 £ V - 

xiEi®3c75A i — >&Bf&$ titz¥wmmm&m£s n & -5 # 

MOSFETTIi, d ®{£ffi*'-f ;t — H 1 O ftJSffil Iz Ell (a) C 

JWSttfctjLhfcfciKtt&ftfc^jPs -te^MM^ (V-^i«3i«M 
Al ft fcfflS#-T?» SB J: a fc. ^m*?-v >' , ©fl.JH«5Kfci:fc*S&© 

7.^—7, {y — A s fii4fc£ftTt>So :o7^-;i/FS©Si 

0 2 «t if A* 5, «c 4 MM ( 7 -f — ;i/ K SHbJJi) 6 ± fc\ It t X « : * 'J ^ 

tlJSALtnfl 1 at. pil 1 b t tiE?U £ ft. p njg-grgp 



WO 01/67520 



PCT/JP01/01672 

1 0 



iiuifi©* - U V a >Mii> fcfciHO . 5 /zmM0J*£ J-figJK^ ft 
s fchili 4//mSg©lfnlI 1 a£^ pil 1 btfSICJ >^ 
tti;:?BJ?££ft§ d J: £ Mffc^ftTi^Z „ d©nff£Ji 1 aifcitfpffj. 
5 jf 1 b©^#6#»iftSfcjL N fefcifcf^ft^ftS x 1 0 2 0 cm-\ 7x1 

BrS©?"!/ — ft 4 J: ^ fcS^^ixSo nil 1 ah 
') is U 3 >ffltt pjg K— ;-\ > h#£®tc K — Ki/^ixfcg^ — 

0 {z Y — V>V£ti2> c £ »K nff^JB 1 atpll 1 bkAsspSW 

d©{£^*^ 3t— K 1 O^U — £ ^ >iEii, iiuifi© <£ 5 ^© 
15 ^MJS^il^-rscr hicj; feSSflEfctaSETaz: £:#T*Ss il 
«fct HH©**^ h'T- 5-10 Vi*fc*4J;^ t^O^ttlftaiflEA* 

1 2 0-3 0 VgS7/l/-^f^>t2<t^&«l^^ K 1 

h^tm^o -T^t)*)s Ull (a) l:^^n«J;at s fchi 
fcf *° V is V =2 > & 3 ffigl * — Y 1 *5 ck IF h 7 > s> ^ * -fe 
- hM8 #Bfi££ft£:S^ JiH*6ftJK9 tfRH-^nx fil^-f^-F 
l©ft*fJS:i3<fcl/ f Srtffit:3>** h?L#IH3W-£>*u ^StsSoK^ftfc 
25 A Hl:;^-->yt5 CI i; tr <£ tK Ell (b) £ 53* £ ft 2> «k -5 £ N 
£*- hti^y h-Gh»^bTaS^&ftS^"- h 13 ft 2 i: V — JXlBi»3 



WO (11/67520 




PCT/JP01/01672 



Y >i>x<?cD*:)l%f>l±, 0 1 (a) ic-glStf^^^^) £5 t: N fc t 
0 0 / um@fiCDJ¥^©n + B^^#:a«4 altttffifi^ 0 . 1 Q 

^ Jim-RZtitz n - :n t: ^ -v ;i/iSf 4 ©SEHtBiJ t piF- 
10 *;i/»«±c$*— ^BHbJ«6 aS^uy- hmm 8 A«»t±6n<Bc:i: 

15 'J~>'J3>I$ ggM LT/^ — ->^b, lSIffl F— A> h ^ F — fc? 

D a£tt?> ft.S £ hie J; !k V — *IE»3 h ^ >^ 

20 HT-fctftecDSB^fclt bti < «2>>;fxT^i> ) ©JJBCfciu mWUzmfa* 
f^coMMtg. Jft: J; 19 Fb-f 1 0 tfM^tili. 

^-FIK, ^©MtcffiSt-SpnJgi^fthiS^ft©*;* (pn 

25 Lfr& ^©SaMJiA 1 & h - £D^IIt «fc D ^— iW — 



WO (11/67520 




PCT/JPOl/01672 



«© 12 0 VggE©?ft«I}«& 1 0 0 0 VigjS £ |6j±£ d 

«* & t N f- hm&t?&m.y-( h-©ftfl-ji©jf h 

^©*g^ ffiJSBttfcjfc£fc:7u — ^e^fcEESK^Lfc**^ 

15 •?^W±©#S», J f-l7--^^i:'©EpApi3^f LT h 

TVMfcjfp\ 02tEll (a) trattcDWfBKBIiiatfw^ixS iatx - 

20 JBfS« 1 1 ©**?&j&LT* # N ^©ifefSc^iS 1 1 fc:* V-*IEift3 * 
h^-&T*5< :kCi!), £S.Ji©ffi2£ £ 7>-fr <- c J: 

H2fc:fc^-C\ Ell IB Cffl#fct±Bi;ft^£ttLT*©pttl!li 

§ o 



WO 01/67520 




PCT/JP01/01672 



1 3 



s ^^^mmsmn^p^mmmm i i *7^f£-raa5#asMPi-*<fc-5 

5 H-;Ob-Cft5^D> (B) ^^>SAl, MS o TiSiScr 

p f © *'f ^ f i 5 S J; p 1 1 &Bf&?Z 

o 

r>glc s 03 (b) fcw^iiSi^'ts S*t««fc«:S-b;i/««©K 

■fc-5 fciHgtc, fet^.«7tfn> (B) -f*>Opf^t>saAt5. 

0 3 (c) i;^^tii.J;5l:s -fe;i/fB5£j&j*f £ fe » N >f — 

Mi 8 #7Bfi££:*l3 i o C*" U i> U 3 >m 8 a£;^ — n > o 
UT^©^"— h ffi® 8£x-;*.^^LT\ tz h Z. V 1/ 4 * y (D v ffi. \* 
15 — ^ > h £ -i* t>ftAU »16iJc*-r4cii:fc«tD^--v^.;i/«ja5a* 

>flI8 a ?T >Y±A£ti£o £CM ^-y&XCDm&ftimift tffil^l 

^■ttHJB&^A** fei:x^c©-fJt->aAi!) s F-Xll 0"cm' ! *fe!) 

20 A££-ltLfe*t;gT"«If h* 1 (Dmi±l£^y V n-frTZo 

?(Dfe, m3 (d) C^^tiSi^ftv^^l 7^^hUi>^M:J: 
!)JfcJSU U > (P) i&JfCDnJfHty^aAUs 7" — — jl/Htit) 

25 |l]B#t|2)3 (d) t^ft* «t -5 £ 1 7 51^1. BDnf^t 

y & &XlsT 7 zz — frjeim*? % Itti^ nli 1 a kpll 1 b 



WO 01/67520 




PCT/JP01/01672 



1 4 



^©gt. 03 (e) (:^^tL^J;9(:, tffCVDSCi!), fe t: * 
i;£P S G*&fc5JiIHi|fijSaiS9 £±£f«T£o ^^-->^^b 

V— *K«3 & Mti&T2>z kti^ EI 1 i:^^n^i£©ISMO S 
FETSMtSCt^&io Z<Z>BKn MB«2l4s HI 1 (b) 

25 ®^h©Jg^^3 a i:. ^f— h 2 CD#-fe;i>6Dy — h mmt <£>@^gtf 



WO 01/67520 




PCT/JPO 1/0 1672 



1 5 



•5 fcj&^^ixa - hfc «fc -fe;i/8¥©i^flHz;i/fc:fcy — KM^y H 
HuSz£0=&0«-efcJU 1* ©« 1*1 Jil A lfc if<D& 

mnmwk'z ^ > # ? h£-£3©t, w.frfflconmms.tzitvmm* v — 

, EI 5 t**Jx4 «t -5 ts n^t-Fl©fF*iiI(Z)nIISfei±p 

h" 2 J:, S*WS©nJ&B£fcttpJ&JB* V-Xffi 
10 i^3 tilg*^£i±T 3 h £-t±T & <fcU 0 KOi^Ctii:, V 

3 h^mmm i 5tirbt, MRtf-feaxa&jBiBSi uct Dgstt-r 

*&fc:> BirSzE©0!|-Cfc*s UmP-f Y l U ^> U 3 >TMLfe 

>ct t) &«ir[ft&# 1/1 oigh'j^^fe^ < fcjgjyjgift&Ttfa 
©i;:aji7>**^^o 

25 Vvmm 1 b©iH£|e] bitSTr^fiicLfe*^ 0 6 lc ^£ *l 3 £ ? £ , nJB 
/f 1 a©i|6a i: pil 1 b©iffb ^I&^t^t^ n 



WO 01/67520 




PCT/JPOl/01672 



5t s?& i: # BJ in £ ft Sv^— JifcJ? cd^— ^j&sjfc^b 

o 

10 o bfrU i7(;^Jti«io(:, nllla^itfpIIlbSK 
fajfcStJibTJBJ«bT*>J:^o C©*-^ «-JB©JS£ttN 

~2//mifiT\ nBJS£<£l>*P^Jf ©^MMgii, tuM ©0*1 i: |b]® 

15 p nI-&BiS^St^t < T?> c 1, jSai3Stt#'J\;* < , bfr 

irsCWT^. £©*§-□ t) ffi|^-f K ©— Sjffi$!]T- $> 5 

«TJi tflt«HM-C*S*±JifcOS«5t±s ^ft-^ftV — *IBlS&333«fctJ c 
V— YW&Ky K 2 fc*KttfcJ&J*£*x-5&Sfflifc: «fc D=i>^ 
20 5=, trt.&#V— ^iB»*fctt^*— KfcSf«5$tia«t'5fc:b 

mT&(Dmi±. «IMOSFET©P]Tfe-3fei^ £ ©i^Si M O S F E 

Tt^c/w^-7 h =y^vx^i^\^ t) as n^iSfe^y— h suw 

— ^ > i?;*. # (IGBT) Tfe Ir!11T-$) £tz, — -5 h ^ 



WO 01/67520 




PCT/JPO 1/0 1672 



1 7 



T § 5 o 

10 sat±0fijffl#g; 

f§£>n3 7c«>. DVDs — * yjvjr— ?4 -yfyyilfth- 

©ill C, ^E — # Vl/y -Y K 7 - ^ift*atfiJffl-T 



WO (11/67520 




PCT/JPOl/01672 



3 i* 5^ CD *S SI 

2 tufB«^Jl©S k=r >^ £ hLTKtte.n5'J > <7*tt:£SJ!gfr\ 
15 ftJlcDJli: n >^ * h LTIStt e.tt?>^«Mfr fu IB V-^iE^Tr 

flg±©i> <J 3 S i C\ 43i7JtS i G e © V>-f tlfr fr & & & if 

SftJi K 2 tfe(i3fBtt©*#ft^«o 
25 5 mjfBp7gJi*i«fc Vn^fli, it ^ ti © |H] C^«Jg^[Bl±-elI*5 



WO 01/67520 




PCT/JP01/01672 



1 9 



4 (D^-f tifr 1 if IB*5©**#:SB° 



7 M*^ 1 IB* C:i3^T\ fuHB^^ft^ ;T — K*« 



WO 01/67520 



PCT/JP01/01672 



1/8 

FIG. 1 (a) 



9 8 6a 3 



9 1a 1b 1 9 2 




F I G. 1 (b) 




FIG. 2 



9 8 6a 3 



1 9 2 




WO 01/67520 



PCT/JPOt/01672 




11 4a 4 



FIG. 3 ( b) 



6a B 8a 6 



(u u w 



Pi _ I p ) 

n 



rv 



FIG. 3 ( c) 
8 5 g J5a. . 8a . 





FIG. 3 (e ) 




WO 01/67520 



4/8 



PCT/JP01/01672 




WO 01/67520 




PCT/JP01/01672 



5/8 



F I G. 6 




X 



V A/ 7 



a b 1 a 




WO 01/67520 



6/8 

FIG. 8 (a) 



PCT/JP01/01672 



27 35 30 27a 




WO 01/67520 PCT/JPO 1/0 1672 



7/8 

FIG. 9 (a) 




31 32 21 21a 22 23 24 



FIG. 9 (b) 




35 



□ □ □ □ 

□ □ □ 

□ □ □ 

□ □ □ □ 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ O □ □ □ 

□ □ □ □ □ 

□ □ □ □ □ 

□ □ □ □ □ 



WO 01/67520 



PCT/JP01/01672 



8/8 

FIG. 10 (a) 




FIG. 10 (b) 
o 

D 



ZD 




30 



BSTERNATIONAL^EARCH REPORT 



"IT™ 



/JP01/01672 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01L29/78 



According to Internationa l Patent Classification (IPC) or to both national classification and IPC 

B, FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01L29/78, H01L27/04, H01L27/06 



Documentation searched other than niinimiim documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1972-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


JP , 10-144938, A (NEC Corporation), 
29 May, 1998 (29.05.98), 
Full text (Family: none) 


1,2,4,5 
3,6,7 


X 
Y 


JP, 5-21721, A (Nissan Motor Co., Ltd.), 
29 January, 1993 (29.01.93), 

Par. Nos. [0003] , [0018] , [0019] (Family: none) 


1,2,4,5 
3,6,7 


X 
A 


JP, 58-84461, A (Hitachi, Ltd.), 
20 May, 1983 (20.05.83) , 
Full text (Family: none) 


1,4 
2,3,5-7 


Y 


EP, 729186, A (CONSORZIO PER LA RICERCA SULLA 
MICROELECTTRONICA NEL MEZZOGIORNO) , 
28 August, 1996 (28.08.96), 
Full text; Fig. 1 

& JP, 8-293606, A S, DE, 69509494, C 
& EP, 780897, A & US, 5798554, A 
& WO, 99059647, A & EP, 998311, A 
& US, 6111297, A 


3 



[>^1 Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: "V later document published after the international filing date or 
"A" document defining the general state of the art which is not priority date and not in conflict with the application but cited to 

considered to be of particular relevance understand the principle or theory underlying the invention 

"E" earlier document but published on or after the international filing "X" document of particular relevance; the claimed invention cannot be 

date considered novel or cannot be considered to involve an inventive 

"L H document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other " Y" document of particular relevance; the claimed invention cannot be 

special reason (as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later "&" document member of the same patent family 

than the priority date claimed 



Date of the actual completion of the international search 
25 May, 2001 (25.05.01) 


Date of mailing of the international search report 
05 June, 2001 (05.06.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATI 



L SEARCH REPORT 



itional application No. 
PCT/JP01/01672 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US, 5973359, A (Fuji Electric Co., Ltd.), 
26 October, 1999 (26.10.99), 

Column 4, line 53 to Column 5, line 63; Fig. 1 
& JP, 11-145466, A 

EP, 322860, A (FUJI ELECTRIC CO., LTD.), 

05 July, 1989 (05.07.89), 

Column 4, line 12 to Column 5, line 42 

6 JP, 1-280359, A & US, 5012313, A 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



'r%- PCT/J P01/01672 



a. ^oit^^^s cmmm^m. (ipo ) 

Int cl. 7 H01L29/78 



Int cl. 7 H01L 2 9/7 8, H01L2 7/04, H01L27/06 



0*H3lffl»Tge^* 1 9 7 2^-1 9 9 6? 



1971^-2001^ 
1 9 9 4 *£— 2 0 0 1? 
1996^-200l¥ 



c. 



X 
Y 

X 
Y 



X 
A 



IP, 10-144938, A ( H **5etffc5S;^tfc) 2 9. 5J3. 
1998 (29. 05. 98) £3C {7t^V*-&1<) 

JP, 5-2 172 1, A (0jga»3:tfc5£#a) 2 9. IX. 1 
993 (29. 0 1. 93) J£?£#-^ [0003] [0018] 

[0019] (7r^ y — feu) 

JP, 58-84461, A m^frft &9ii¥i$i) 2 0. 5 J3 . 
1983 (20. 05. 83) (^t^V—^V) 



1, 2, 4, 5 
3, 6,7 

1, 2, 4, 5 
3, 6,7 



1,4 

2, 3, 5-7 



roj pw^shs^ mm, m^iz-g&.'tzjcm 



ITJ ®RgaiJgaxttffi3fe0«^4ia£$tLfcS:ilSt-CfeoT 



2 5. 0 5. 0 1 



05.06.01 



g^s^/r (i s a/ j p) 

HH£## 100-8915 
3lCK«TttHEffij&s|J8HTB 4#3-^- 



4M 



8 9 3 4 



'€Eg#-^ 03-3581-1101 P*3& 3 4 6 2 



^PCT/15A/2 10 m2-<—^) (1 9 9 8^7^) 



PCT/J PO I/O 1 6 7 2 



C - 



# ^ =r y — * 



BW-t-5 



PER LA 



Y 



Y 



EP, 7 2 9 1 8 6, A (CONSORZIO 

R I CERCA SULLA 
MICROELECTTRONICA NEL 
ME Z ZOG I ORNO) 

28. 8M. 1 9 9 6 (2 8. 0 8. 9 6 ) £3:, ^ 1 H 

& J P, 8-293606, A & DE, 69509494, 

C & EP, 7 8 0 8 9 7, A & US, 5 7 9 8 5 5 4, A 

& WO, 9 9/0 5 9 6 4 7, A & EP, 9 9 8 3 1 1, 
A & US, 6111297, A 

US, 5973359, A (Fuj i Electric 
Co. , Ltd. ) 26. 10^. 1999 (26. 10. 99) 
» 4 *|B 5 3fT-Jg5ffiJfl6 3ft, »1B 
& JP, 11-145466, A 

EP, 3 2 2 8 6 0, A (FUJI ELECTRIC CO. , 
LTD. ) 5. 7 8. 1989 (05. 07. 89) M4m$&l 2 

fl-B5^4 2ft 

& JP, 1 -2 8 0 3 5 9, A & US, 5 0 1 2 3 1 3, A 



»CT/I 



SA/2 10 (f&Z^—itomZ) (1 9 9 8^7^) 



